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This article is ivntended  to briﬁo +mcmther
ideos curvently in vogue regarding the ; of
onoan exbencion to TOD COMAL, Lk v.%;at-.un..t,.umsf, ‘!.,i"-.v.z OB OTL m;j
beldnd  the  TOD pockage prmpoﬁul and defines bhe package
mecharniem. By means of examples, L6 419 shown how bo o use o
pocikage. Sk vorticolar, T oexamine bwo Floavours of poackagess
pockages, which supply the user with o set of  routines  that
e can dincorporate into his own progreams ond pocikoges that
run dndependent iy The syntax  of pockdges  is  Formally
defined and it 4% shown how Gne moy creote o package.

1

fony o Limes  in this discussion 3 115 e W

"procefdure”  to  refar Lo bmt{'prmc&duruﬁ and Functions, it

should be clear From the context that the distinction iz not
important .,

wu0 THE WHYS AND WHE

Fackages were proposed s oon extension to COMAL oo

Leo B meansg

of o 1ing mod RLOGLAn
Fockages are

Feecovbadried if\ij ical unibs

& ¥ ) : i anm ovE %
when nwvdnd" Thee  "DISCARD"  command removes bhe
package from memory when Lt is no longer needed.
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fopackage. is a closed module  whose internal  work
fuielelen From the wackage-user, and it may

ccommunicate with the outside through parameters. 1 A A
meghanism  which preovides  the yser with o set of logic
r&lmteqétd@gntntgonnl resources which con be  used  Logether
Lo perform o common bosk. ‘ 4 ? #- o

Fockages facilitote the provision of  Textra®  lahg
amples L Ludes

o A Btring manipulation pockage  which TPOY
Ffunctions that operote on strings. ;

o & "Turtlegravhics” package which provides oll
procedures nscessary o move o "turtlia’ about
GOTEET Y g ’

sheogu
of C

o an anteractive COMAL totoriaol pockoge whi
tLhe novice bhrough o She  vardows  shaog
T O amming .

o A stand-olone groaphdcs demonstrotion packoge W
deows prebty pictures on the screen.

o An Editor Pockoge which provides oll  the  comm
necessary bo edit o Fille.

Textually o package consists of two partse:
La o The Packoage Interfoace.

The Pockoge Interfoce dis the " only  part
uaer need  gsee An Corder booudase bhe poackage.
deccribes  the resources’ mode o available by
TGl g e o At specifies how  the user
communicate with the pockoge avd what reoctions

et ,

It may contain o nse=oriented Syt
specification  of Lhe peoceddres mode availloble
nae ivoa progrom. = Tt descoribes the parometere,
any, bt are associoted with soch procedore.
chesoribes the effect on these porameters  when
procedare  Cds called and any resulis returned
functional procedufe. Tt describes any globol
arans  that ore aceessibler to the calling prog
ane ooy }rdﬁftunt"ddmﬁini~&mnﬁ thot veffect
workings  of  Lhe pockage and inddrectly of
LG . o i . ;
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For an esxecutable package, it nrovides ul}‘tha, o o,
use-documentotion necessary to overate the package '
effectively. I describes  Lthe mwmotions  of  the gl

Seackoge,  whot o output to expect and any commantds  or
manus provided. o 4 :

2oy

e The Packoage Body.

The Faclkage Body contoins  the  implementation
0f Lhe resources declared insthe Interfoce. Tt may :
include  declarations  of  local variobles aned . ol
routines wsed by bthe wvisdble  regsources  and on 3w
initialicsation port which is runmowhen the poachkage
s dnitiolly loodad danto memory.

A 0

The Body of o Pockage coan be implemented  in. 0any . i
Laevel  Language,  but  the  dnterfoce must always be writt
using COMAL cyntox. ~ e

¥

Before a‘puckhqa'cmn be used it must Firet  be  Dbroughd -

into  the worksfuce ,the fFollowing section describes how o4 #7
nctivate and wge o pockage. ; i v 4

Aol Bebiing Sharted

Before using ony package, it i necessaory to read  the
specification Lo find out what the pocicage contbains and how
o use correctly.  To reod the contents of the specificotion
LATRIT i :

LIST <“package namel

Thods made clear in the specificaotion how  the package
con be used.  Pockoges con be woed in three different waysi

La A pacieage o thalt  mokes available procedures  and
functions can only  be used’ in the context of o
program,  The specification contoing o use-oriented

.

syntactic description of the procedures provided.. ; 3
The USE command must  he  dssued  from  within  Lhe |
nrogram o thot . uses  the package, and bthe paﬁkugm %
proceduras can be used in bhe same way as any COMAL i
procedure or function.y They  can o only . be |
interpreted after the program which - uses o them  is }
executed. %

For example, an  arithmetic package whuich 'J
aupports the following huﬁim“ur;thm&tic“mp@rutionsu |
odd (e, yd,aubi,y) ,divie, ) ,mulelx, 4 .
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2w B pockage that executes immmdigtelg can bhe dsed  dAn
a0 program oor ool commond Level. o The specificabion

describes the. user-interfoce and the actions of the

pockage. . The into

memopd and, it

:ronead only Load the puckuuo
Lordsss executing gb o once..
commiand  hoth ¢ loads' and” activatés the packnge; ]
Lhe USE i+ dssued from o prngrnm,‘rﬂniroi sses Lo
Lhee  pocikage and returng Lo & 1%tut&mwnf Follewing
the USE in the progrom.  If it issued ot command
level, - control pogses<to the nuv u&é it doed what
it owas de
prompl.

For examnple, o COMAL  tutoriol pocikoge  used .

ingide a language tuborial progroam.

by usaed  at  commoand  level. The specification
describes the commands it makes available. Once
loaded, . it is  dnvoked by specifying o special

indtialisation command. Specinl  purpose  wockoges

and system supnlied packages are of this noture.,

Examples include, an FEditer, the Froxe g e

qutdor o Termingl Set-Up rogtine.

Ovice  the  user  hos read  the swecification and o
satlefied Lhot  the package contoains  what  he needs, the

mpoclage ¢ Con: hn‘br‘uugh'h into the worksooce by issuing a ,:‘jUESE
commonds o | 5 AR % o ¥
‘USE Loaclage noame

Fockoges must be explicitly called into  memory bhefore’

they can be used, pockages are removed from memory by using
the DISCARD commoands: : ok
NIGCARD <rpockoge nome

I# more than one  grogream  LSE. the same  package  in
succession,  the DISCARD command nuwd‘nnt he used until the
last praogram is executed.  Multiple USEs of the . sOME 0 foge

cdoss nob - gouse . an arror, and Sworn \;unq tLhes game poc &nu;e in ™

angd out of memory for successive prugrumn e oo hime washer.

The  next Lwn sechions de >(r1hu how e T G
mechonism  can !
level and command levéel. The first section describes how a
package  can Che used to provide useful routines that con he
incorporated  dnto o user’s  program. T next  section
describes how o stond=olone package can be wsed dmmediotely.

signed to do and reLurnbr tu e, GQ&&LJ

e 8 poackage that provides o set of commands con o ondy

he used’ ot  two different levels: worogram

.

BNESRE. .9 B

W R
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4.2 U.Lng h PnaknJa In & Frogram ;
e # Examples includes CGursor  Control, Turtiagrnphxt*
= vuLhemuixLu1 Puanlnnu, String mun¢pu1ut1un tﬁitamp.

'5”§££3J Frocedures - | R

Tmidﬁmﬂﬁ%tr?&& the use of package yrocedures T will,
sketoch  out bhe use of & simple string mun;pu*ah&mgrpuruugg ©
To fir&% di%chﬁr”hmw to use thistpackage, types 7 .

WS, LIST ‘ering 2. Lo
The %Ubtemiw&W then 14t all thg'xnfmrmnﬁxon Yyou need  to
knuw 1n order. tu use ghlé p“ckug@ﬁ _ ; i

o 3 E - o = C f 5 ® X .
3 2 3 Y )

«.qrrr g ; ;_’i" .
77 COMAL FACKAGE ¢ ﬂLr4ng B
4, 4 , ' L '
T EXFORT FUNG - uhrTﬂnﬁ(mhrLWQa,ﬂf"' g
/7 ®eturns “the LENgth of STRING ; ; :
o EXFORT FUNC™ strpost(stringé,sources) =+ =7 - =~ % % ©
o om By /7 Returns the FOSition of the first occursuce of the pattern
g C /7 in®SOUREE found in STRING » T T SRR ol A e
' s 4/ Réturns 0 if pattern not fewnd gl . 7
C o EXPORT FUNG. trrnpq*(qnur"uaplnduxi,N.~> g, B
' /7., Returns o string containing, STZE vhﬁrurterc copied fromsG
/f uturLan ut the INDEXth nmosition Lﬂ SOMREE < - % S ~
i , o o,
7, fﬁhﬁﬁ?]!RawA . e
e : w5 ? . L .
/7 STRIMG%,SBUHCE% s String Variable or Guoted String &
/7 STZE#R, INDEXE ¢ Integer Variable or Value N g gt
/7 o R M L e W e ik kb LR
CENDSPEC o+ . : 5 1 ' :

> TR . n ¢ % Ao g " i .

k Tn 411uﬂtrutw the use of "string® o “gample program e T e
g followss Drted s : : ;

f ‘L;f]“;,’Jo ABE string e

i % - £ r-:u(} 1 nnq 1» r i.ﬁt’i & mme WY 234‘}03 8(“’ "o

30 FRINT, strienk{longstrings) g
£ : 40,@&@guat& ne PPipgtnart” +'ﬂtrropu$(1onu“ i
3 ; S TS0 PRINT strposi(c uxqcuteq“ﬁla? L FINEY o
: <60 DISCARD ﬂtr&nq 5 :
270 Fwn ,

&
4 o
=N i
5.1
e
4
o
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4nan« Usdng an lmmudxuhu!u Executable Fockage -

Thu following example . illustrates the ume»]bf 0

?2§1MMhdlnbu Ly F#&futﬂb‘h yuvknn» in o progvnnﬁ s g

; Tha progrom uses four dJFPnrunt puukuqeb, gach contains
;ﬂu 1utwr1nx seasion. for o different Programming. Language.
CThe pqukugu‘ are involked by loading them into memory, ‘once
?U HEd  the xn:tlﬁliuntimn part of the huLkagu is run und it

>tnr{< exerutlnq. Thauo interactive tutorial putuugma SO e
ine Q“rpurnt\erl into o mMoin progrom which presents the Bragran

yeer w&th 0o meni, and  he  can  delect uh;th ianguoge  he®

rlumm“» tu T‘N:mlw instruction on.

10 choice g= 0
20 WHILE choice < % DO 2
40) FRINT "Welcome to the uﬁquuqu 1uLn1
50 - FRINT I
60 FRINT s ‘ ) s
70 FRINT - COMAL" L
8o PRINTi? - POSCALY
90 - FRINT G _
2100 - FRINT ® - FORTRAN" o
FAOL e 5 PRENTZ Exit the Longuage Tulor®
FLOXR.  REPEAT .

J o Ld g o
H i 3

o
p
H

o111 UNTIL Ehoice »= 1 AND choice #= 5 v 7%
k20 CASE choice QF P
130 WHEN 1 : S
140 , USE comal. o
150 ' TISCARD comal A
160" WHEN 2 : .
170 - USE poascial pryee
180 : <~ DISCARE: pagenl.
1920 CWHEN 3 ‘ i %
2Q0 i, . UBE €lang
210 - e /Di SCARD ¢ Lavg
o320 WHEN "4
230 USE*fortrnh
240 DISCARD fartran
250 COTHERWISE i e -
260 FRINT “Good-FBye" : S
D70 ENDNCASE e B 0 - £
200 ENDWHILE
290 END

W

s 110 ¢ INFUT "Flease Evter your Selection’sichoice o

%
&
§
& s | B Far
4 ok w i =y
% | o
|
- ;
5 g e g
& k | :
o |
ke i
%,
b4Z T %
o0 o
¥ ok
b : ¥

T

o
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Foatal run-time error results, =
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4.3 Uging A Pacikage At Command Le

The Language packages used in the previous example COap. |

byex u'od immwdim%@lu at commond level dn octhe same woy osbRey
ware USEd in the ﬁxumpln program. The uh@temgnhn

=USE Fortran £ i
initintes ihn Fortran puakugw and it ¢Lavw> e;\;e:c;utinq.f

i ¢ ®

Section Seven demnn'brntvé the AL nf the Fuuku0h~

Builder, which dis a packnge. whllh prmv&den the user with
commands. It is initiated at’ the COMAL. prompt, once involed
it ooperates within its own environment, ‘ i )

5,0 RULES GOVERNING PACKAGES T

el Loading A

s

v k .‘_’; 4 : 7 .3 R E el | : - ke e g
Fackages are brought’ in and out  of  memgry under “the
user's control. - :

xdntent Package -

Balall Non-E

I o user Ltries to use

a packoge that does not exist  a
5

e

5.1.2 Fackage Already In Memory

T o mser tries Lo load o pockoge thot di4 currentiy in

MEmOTY, lhu LHLLLQiLHm1lUH parL 4* run again and the pockage

variables st . - ' soh

b

5.1.3  Eackage Mot In Memory - g S i

. Trying to discard o packoge thot is nnLi“tur?&ntlg in
memory cis o narsless error. In the context of o
the user?s commond is dignored. At command 1 1o maessage
SUCh os “Fuqkuqu nut in Memnrg" is qunaruﬁfﬂ@

2“Ungn To USE! A Eagks sgfy - b

€5~

IPULudurHT nntku@énguhut R hnrkngw< whigh contain  an
EXFORT  PROC/FUNG “shatement can only be used in the context
of o programes The system ccan detect such - pockoges by
Locating, the EXFORT staotement. I Lhefuuer uttumpt* Lo use
oo procedural poackage at  command vaul, he w11i gelt  the

iy
P
&3
A
s

ST OGEOM,

By
P | 3,
§ s > ] e
2 T % % xh
25 : ’
ik, L ik L . 4 § 3
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MG g e "This is not an immediote pockage, it can only be
used after o program is executed®,

Far commond packoages, thot is, vackages which  contain
the  statemént,  ZXFORT  COMMAND, the USE  only operates at
command level. A& run-time error occurs LF o command pacladge
ig used within o program. ; e ;

Fockoges which do not contoin EXPDRT,«itQt&ment% nriel
consequently  execute  immediately, can be tused  both ot
command and.progran lavel. '

ded Multiple Names In U Erograms

T ds  nmob  wusually necessary  For weiters  of  madin
programs  bo o gunlify poackoge procedors names, oo bhey know
Wit packages  they have brought into memory dnd the namas
thot eoch package supplies.  But if more than one pacloge is
in memory and o procedure of bthe same name hos been exporbed
by bhoth or if the wser defines o vrocedurs in his orogram of
the same nome as one From o poackage, o conflict arises. I+
there 1s o conflict of names and  the colls ore mot
gunlified, an "ambiguoas reference” eeror will resualt,

wd o Y

Lernal Nomes In GOMAL Poclodges

References Lo procedures from other . pockages  must be
gqualifisd by  the called procedure’s package pname. This is
necessary since the pockage  designer does Mot know  whot
other packages will bhe in mamory when this package is colled
and pockages can contain vodtines of the same name. o I the
o koog e désigner fails to gqualify on @xtarnal refarance, ha
will get an "undefined  reference”  error  message  when he
tries Lo gave the pockoge.,

[

Gad Moariables In FPaclkoges

Fwen it o wser © knows  aboutd intarnulw;vnriahl‘a or
wrocedures  in oo pockage, he o moy not oaccess or o ooll them
unless tbhey ore explicitly "exported® by thﬂ-gaﬁkugﬂ“ I he
trides bo odo so, o run-time error resulbs.  Dato declored in
O package cammot bée accessed byobthe wser divectly by wame.
Variables explicitly  made  known  as - parameters  in the
interfoce, can only heread or writbtens by ‘the interface
TOLh A .
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¥

Tad L

ANy A Paclkage

Ugniers moy list vackoges, by defouldt  only  the  oockage
interface  de  Llisted, whether or nobt the body of o COMAL
package may also be Listed i o privilege set by the package
designer.  The body of o pockage wedittben in o loanguoage other
thon COMAL moy not be licted.

6.0 JYNTAX OF

EALKAGES

The package commond syntox has been accepted by the TCD
COMAL  group, I here propose  the - syrbax fhr tihe p&ckug&
deciaration and the gqualified reference for procedures in a
T ) e

The syntax of the poclkoge COMMOND: i

use shoatements Boas

USE <identifier Llist>

wiscard 5tutém&nﬁ? P
DISCARD <ddentifier listl

“identifier list:r - § 5 5
Shdentifiers {diddentifier Listl 3

The package commands  can. eilther  bhe  dssued  From o
nrogram,  or  directly ot system level. Eoch identifier, in

addition to being syntactically valid must correspond Lo

physidcal pockage.

The syntax of o packoge DECLARATION iss
Lpacikage deciaration>  gam ‘

Topecification o
Zimplementation partls
LoCindtiolisotion partl

“opecificalion ports i

ywport stotement>3 01 Ceol:
SEEC ‘ s ' ;

non
non

“procedure

weolr _ b
Coremarie s newl dnes

cnremorl _ Toooaaw
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/7 {<displayable characteri) : A ;
|

Lproceduare Lists R ! “ |
“orocedure heodings {,<procedure headings 3

“funttion Lists LR ;
wfPunction heoading> {,<function headings )

|

i ’ ) i

“eommand List LE ‘ ; ‘ !
|

|

|

widentifier> {,<identifier> 2
fprocedure heodings na= ‘
“procedure ddentifier>dhend oprendixs i@ 5
2 R % e i !
“function headings nonm gt 2 v
function ddentifieriChead appendix: |
: , i
> W } day |
NOTE that the specification must always be  written |
using  COMAL syntax, whether it be for-ao COMAL or o machine f
code package. : |
§
implementotion pordtls o s |
BOLY ; i
“LOMAL programz | <include stotement> ;ﬂ
ENDRODY ? i
oA
wanclude sltatement: Bon |
ITNCLUDE <mochine code program noame ?
A2y d |
Zianitinlisation partl  sao= P
' {“non declaration statementi>) |
Aa many of ourdideos on whaol o pockoge i and  how it |
pehaves  are  based on the ADA  language, I owropose the !
following dot gqualificotion in accessing procedures  of o @ ' ‘
pockages : * S 2 Jim v |
“procedoare ddentifierk aaw !
wpnckage ddentifierr.didentifiers ‘ ]
. AR S oS ! o 1
_ v i
v %1 |
" J
‘!
|
| L 1
|
¢ b H
- | 53
: i | ;
> b :
% = 1 7‘
4 % :
3 I
i v
. ; Q’" i . o {
g 4‘-;‘“’:_?‘ S v i & My | s
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7.0 HOW TO BULLD & PACKAGE

ol The Fackage Builder Inbe

The Fackoage-Buillder (PB)  ds  Lhe?  system  supelied
internctive nnrknqw For building user-defined oackages.  The
Only way one Ca create yedit or delete o pockage is via bhe
PR, : o

The FR like obther command packoges operates

gnvironment,at o level above thot of the COMAL

section, I am referring to the PRYs wurknput%
Find out how to use this wbility types o
LIST whaild T }

This will then Ldist oll the commands avadiloble  +os the

R ousers
SFEC

//

//
/7 To activate the Pockoage Builder fhype:
a4

A FBRUILD

/7

F4FER commands are as follows:

/7

A4 PURESTE Tu1r1|1Q\* Tiame |
i Used Lo enter pnrkﬂgﬁ e
s Coprovides automatic line

v Line-~hy-line .untnxéthu(kan"THv UEET escanes
L7 P from package definition mode by typing A7, T
A unidoe packoage nome
OV W

/7 the user Folls Lo enter
= Yvé . he will be prompted for

environment .
The PR has 4478 own worksooce and doess not iﬁ%Viﬁq& on cbhe
wser s Wworkspace. When T reder Lo workspace  dn this

/7 POCKAGE S nhuild CREATED: 20- Of -HE

KlﬁHT CUHMMNDkphuiidywﬁrﬁute,pﬁmpupydalﬁtm,
FORT COMMAND pexit,pinsert,plist, pnumber

7/ The Fackage Builder then indicates it’s readivness
A/ commonds by displaying its prompt, PR bl .

finition mode. IE

Foge “L1

in it's own =

(we Yoty I e ¥y ok

t %
X
&

&

o acoen

numbering facilities

I o If there ds oo pockogealreody in bhe o |

Y WOTKSTOce Lhu PR n%w,‘$ur unntxrmut;un

4 before deleting it. f
l/
A7 PCOFY FROM <pockoge nomes

77 Lood the contents of <poackaoge nomel into Lhe

ff PLORY
F 4 Save the contents of the

/lr i ; Tpackoge name> is bhe nome given fto the pacioo
rf when it wos ordiginolly created, or the name o
7/ oo hhe package that was copled into the ws,
that the nackoge
s ws hags the correct package format before savi

4 The system First checks

WE o An apacioage  nome s

1 Y
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avodloble, Lypes

T

TG s

REATE
OryY

FZI 1

L7
/7
Fiva
44

e

.74
’/
4
’7
7/
/7
74
7/
dd
A
L
7/
/7
/7
/7
/7
L
P

L1

b
L7
4
7/
s
7
A/

.
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) |

POELETE |
. e 3 ‘
Nelete the current we \

FOELETE <rangss |
lelete lines <ranger of the ws |

FRELETE <paciage named o " &
2 W e 3 ;ﬁ—x' R o S i

A Ll ' : g !
FEXIT ‘ % ; ; |

Leave Fockoge Builder Mode and return to thes)
COMAL. environment.

FINGERT CAFTERI <linenum: cincrementsr - L3
3 Line numbers are provided-to insert user- 4
generated text, starting ot <ldnenumi in
increments of lincrement: : ' i

_ £l
FINSERT <program namer DAFTERDT <linenum s |

the current we, starting at <linenuams. e
Useful For converting o COMAL program_ into uﬁ
mackage. The code of the program can b inser
into the body of a package, provided there is
enough swoce Lo Lake it R = : !

1‘
FLIST i
List. the current ws
FLIST <ranger e '
List the Lines <ranger of the ws (inclusive)

- PNUMBER startiine Livenum increment y Cenn
Renumber the ws, starting at <startliner;givi
At the number Slinenum? and increasing each

4 subseguent Line number by <incrementl *
4 -
ENDSPEC
To gquickly find out what commands  the  pockage  makes
SHOW COMMANDS OF phuild 2
g will list all the comwands® exported by o the :

FIMBERT
FLIGT.
FHUMBER
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Now that we have  seen  what  commands  the PR makes .‘:,f”t@
available, T <h11't'i go on to describe how one m:u}hl ugse it o’ o7 ;;5
create a simple "ardithmebic” pockage. PR 3T i

Jui Ugzing The Packoge Builder

To use the PR first lood it Lﬂi(]lﬂQNOTUu ;:,fb o
G # USE phuild = & Lo S

Once in  memory, you con o run “Lhe ' Fackage BWildﬁTy€ W
activabte it by typings ' : :
i T = opbuild

Th&'ﬁqmtémwneﬁpmﬁdﬁ with tihe FR prampt und is Tnndu Lo T
~accept commands.  To creote the pockage "orith® tupgn:
' O PRE onoreate arith

- The PCREATE command acts in o manner  similor © 4o the
FROGRAM Aommand, providing  automatic Line _numbers. in
increments of 10.  One con then enter tewxt nnd avxf package
definition mode by typing 23 :

10 FACKAGE
207BREC i L ) k.

30 /7 COMAL PACKAGE: arith 4 CREATED: 17-08--83

40 /7 AlDition,SURtraction,DIVision,MULTiplication of two int
aQ /7 MAXINT = ¥

60 7/ MININT = X ‘ a3
20 /7 Functions return O on error-condition '

20 EXFORT PUNP coddd Gl b )y subd Cedry g, dxv(a gh),multi(»:,g%
OO v/ '

110 ENDSFEC
L20 BRODY arith

130 FUNC udd“(wﬂ VLR

LAY - < vy d

150 RFTURN("I;

160 . NlnfLﬁuc ‘

170 FUNG muii!(bi,qix

160 R YL

170, , . thUhN-' )

180 T ENDFUNG

190 FUNG diw (el ydd - o
200 LF yH=0 THEN : g b ,
210 RETURNCO) A ' f,Q
220 e - ELBE o T _ e
230 _ z s= ok AyE A

240y 4 : RETURN(2) SR
200 e 0 ENDITF ‘ &t

260 - ENDFUNE '
270 - FUNC subf Cxdegayis)

280 - Tl T T R )
290 ) RETURN €z

|
E
;
|
|
|
L
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300 ENDFUNC
301 END
10 ENDRODY
320 ENRFACK

aaaky; P,

PR
: : : | @

The Rody of o COMAL pockoge has the same  syntax . oz a
COMAL  program oand  the  Line-by-kine compiler  checks the
syvitax of each line entered. As the o oockage-designer  does
not  have  the  convenience of writing o program Lo test and
execute o poackage from within the PE, the FB {traps as  many
@PTOTS A% soond as  is peossiblé.  This saves bhe usar from
hoaving to enter the PR eoth time he
PG . | - d

07 Before saving o package, the PR does o prenass over the
code,  along with checking all the structures that the COMAL .
prepass checks, it does some checks of its owns .

Lo Addrect recursion is not allowed, if package "aribh®
: contains  the statements: o YUSE orith? or *DISCARD
arith”, an ervor message is generated,

o

.

and  that  Ffunctions  are  defined as Functions and
procedures as procedures., s o

3. It also checks that the pockage keywords i.e
FACKAGE , BPEC,ENDSPEC ..  are prezent and in correct
order., The SFEC block can  only  contain  lines
heginming with "L or "EXRORT® ol the
initiolisation part only  contains  non-declaration
statements. '

4. When the preposs hos looked over the program . it

knows.  which  references are “dndefined.” The only

undefined references it can accept are ¢olls to the

COMAL prea-defineds functions o (they too can  bhe

packaged) .  For all other external noames there must

be o o USE  statement din o the program, which-the

praepass  can o check uguiﬁ%t ok fied THIMB S W

Non-Llocal package procedures that are not gualified

gensrate an "undefined reference” evvor.

The PR will not save the package until all  syntax  and
Drepnss errors are resolved. et o g '

Fefore finally saving the pnchﬁggz the PR requests the
Listing privilege granted to users of the packages:

T you wiah Lo ollow the Rody of the Foclkage to be listed (Y/7N) 7

wints  to fix: the .
5 P i ,":31" & .' T &

b, . o : e bt e
It checlks that all exported roatines are defined, ¥

AT
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If the designer allows the body to be listed, it will
appear afber the specification when the package ds listed.

. The pockoge caymot be tested From within  the PR, to
testy, . one  must  write o  driver progrom that  oolls bhe
proceduares of the package. Run-time errvors oare the same os
those “for o COMAL program, sexcept thatl the line number is
preceded by the pockage name. ' T ;

When the Poclkaoge Builder is no longer needed, it should
be vemoved from memory and the space it occupied returned to
the system. It is unloaded by .enberings ) : 4

DISCARD “phuild

‘g

s e e el B gl d
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